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Mumps is typically a harmless disease. Orchitis, which is the only
common complication, usually runs a benign course. At times, how-
ever, other complications may occur which make the course of the
disease a severe one. Osler mentions the fact that six deaths are

recorded in the Index-Catalog of the Surgeon-General's Library as

having resulted from mumps. Recently other fatal cases have been
reported. Death, when resulting directly from mumps, is probably
always due to the cerebral complications.

The fact that involvement of the central nervous system may occur

in mumps has long been recognized, the first fatal case having been
reported in 1758 by Hamilton. Approximately one hundred and fifty
cases of cerebral complications, exhibiting quite a variety of symptoms,
have been reported. Acker1 summarized the literature up to 1913 and
added two cases of his own, one with death and necropsy. The nature
of the cerebral complications has been much discussed. Before the
advent of lumbar puncture it was considered as meningismus, but with
the demonstration of a pleocytosis of the spinal fluid it was looked on

as a meningitis. In simple mumps, according to Dopter, the spinal
fluid is normal.

Many things point to the fact.that the fundamental condition is an

encephalitis and not simply a meningitis. In most cases the cerebral
symptoms are out of all proportion to the meningeal reaction, as

evidenced by the pathologic findings in the spinal fluid. The common

symptoms are high fever, headache, nausea and \-omiting. Usually
there is only slight rigidity of the neck and not a well marked Kernig's
sign. Numerous cases occur of undoubted involvement of the cere¬

brum alone, such as Cases 6 and 9 recorded below. In these cases

there are no definite meningeal signs and no pathologic findings in the
spinal fluid. Among the symptoms noted in the thirty-one cases

1. Acker, G. N.: Parotitis Complicated with Meningitis, Am. J. Dis. Child.
6:399 (Dec.), 1913.
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reported by Acker were unilateral convulsions, monoplegia, hemiplegia,
aphasia, speech disturbances, psychosis, disturbances of sensation and
stupor. Such symptoms point to a true involvement of the brain
substance. The other predominant symptoms, such as bradycardia,
headache, vomiting and optic neuritis are probably the direct result of
increased intracranial pressure. Unfortunately, the spinal fluid find¬
ings are recorded in only three instances. Larkin2 describes two cases

of cerebral complications subsequent to mumps. One patient had
paralysis of the left arm and right leg, suggesting an encephalitis.
The spinal fluid was normal. The few necropsies which have been
recorded have shown very marked congestion of the brain with only a

serous meningitis.
Recently nine cases of mumps with cerebral complications were

observed in the base hospital at Camp Lee. During the time covered
by this report, 476 cases of mumps had been admitted to the hospital.
The patients with complications exhibited a fairly uniform symptom
complex. Usually, as the parotitis is subsiding, there is a marked rise
in temperature, with little change in pulse rate, severe headache, nausea
and vomiting. Often the patient has an orchitis. On examination,
the patient is dull, answers questions slowly, shows slight stiffness of
the neck, a suggestive Kernig's sign and variable reflexes. Lumbar
puncture shows a clear fluid with a lymphocytosis and under increased
pressure. I do not believe that the number recorded in this series
shows the true percentage of cerebral involvement. Often patients
have been observed with severe headache and fever, sometimes with
vomiting, occurring in the course of mumps. There are no other

signs of meningitis and nothing is found elsewhere to account for
the symptoms. Many such cases are really cases of a mild encephalitis.
This conclusion is based on the similarity of the symptoms in these,
cases with those seen in cases in which a definite cerebrospinal involve¬
ment is evidenced by the pleocytosis of the spinal fluid and on the
absence of findings elsewhere to explain the symptoms. No record has
been kept of the number of such cases. Lumbar puncture has been
done in a few instances with negative results, except for increased
pressure.

A recent report3 on 5,756 cases of mumps occurring in an army
camp does not mention meningitis or encephalitis among the compli¬
cations observed, although mention is made of the fact that nausea,

2. Larkin, W. R.: \l=M'\umps-Meningitis;Report of Two Cases with Necropsy
Findings, Mil. Surgeon 44:92 (Jan.), 1919.

3. Radin, M. J.: The Epidemic of Mumps at Camp Wheeler, Arch. Int. Med.
22:324 (Sept.), 1918.
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vomiting, pain and tenderness of the testicles have been noted as

occurring without apparent reason. Many such cases are due to locali¬
zation of the infection in the central nervous system.
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In the cases observed here there was seldom any question as to
the nature of the infection. In the first case, turberculous meningitis
was considered, the patient having been admitted with symptoms point¬
ing to a meningitis which had developed before the submaxillary
swelling was recognized.

Smears and cultures were made from the spinal fluid in all cases.

Gram-positive cocci were found in smears from the fluid in Case 8.
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This fluid was turbid when withdrawn. Rabbits were injected intra-
spinally with a mixture of the fluid and normal horse serum with
negative results. No growth was obtained from cultures. Gram-
positive cocci have been described by several observers as the organism
causing the disease, although Wollstein considers that it is due to a

filterable virus.
Lumbar puncture has proven an effectual therapeutic agent. The

temperature usually falls to normal quickly, and the headache is
relieved following the withdrawal of fluid.

SUMMARY

Nine cases of cerebral complications occurring among 476 cases of
mumps are recorded.

The cerebral complication is probably mainly an encephalitis instead
of a meningitis.

Gram-positive cocci have been demonstrated in the spinal fluid of
one case. Animal inoculation and culture were negative.

Lumbar puncture is a most effectual therapeutic measure.

CASE REPORTS

Case 1.—A private, 572, Casual Co., aged 36, white, was admitted to the
hospital Jan. 5, 1919, complaining of fever, headache and vomiting.

Personal History.—He had measles when a child, typhoid fever in 1913,
and influenza at Camp Upton in 1918. He has never had mumps. The patient
has been a moderate user of alcohol.

Present Illness.—This began with vomiting and fever. The patient vomited
intermittently for three days and complained of fever, headache, pain in the
back, loss of appetite and an unproductive cough.

Examination.—The patient did not seem to be in ill health, but his tem¬
perature was 103.4 F., pulse 104, respiration 24. He was a well-developed,
muscular man. There was no eruption on the skin. The heart, lungs and
abdomen were negative. The patient was rather cyanotic ; his head was

retracted ; the neck was slightly rigid and Kernig's sign was suggestive. Forty
c.c. of spinal fluid were removed and 10 c.c. of antimeningococcus serum were

injected. The spinal fluid contained 230 cells per cubic millimeter. Differential
count : polymorphonuclears, 58 per cent. ; mononuclears, 42 per cent. ; globulin
negative ; smear and culture negative.

Clinical Course.—The following day there was very marked enlargement of
the submaxillary glands without swelling of the parotids. The patient no longer
complained of headache or stiffness of the neck, although Kernig's sign was

still suggestive. Spinal puncture gave a clear flu'd with a cell count of 400
per cubic millimeter. Differential count : polymorphonuclears, 71 per cent. ;
mononuclears, 29 per cent. ; globulin and smear, as well as Wassermann test,
negative. Cultures from the nasopharynx were negative for meningococci on
two occasions. The temperature ranged between 100 and 102 F., with an

average pulse of
·

80, until January 12, when both temperature and pulse
dropped to normal. The submaxillary swelling continued for a week. The
patient made an uneventful recovery and was discharged to duty.

Case 2.—A private, Company D, 62d Infantry, aged 25, white, was admitted
to the hospital Jan. 6, 1919, because of swelling in the face.

Downloaded From: http://archinte.jamanetwork.com/ by a Monash University Library User  on 06/18/2015



Personal History.—The patient had varicella, pertussis and scarlet fever
during childhood.

Present Illness.—He became ill on the morning of admission to the hospital
with soreness and swelling of the jaws.

Clinical Course.—When first seen the patient had swelling of both parotids.
For the following two days his temperature ranged between 99 and 100 F. ;
then it fell to normal and remained so until January 17, when it rose to
100.2 F. January 18, the temperature was 103 F., with a pulse of 90. He also
complamed of headache.

Examination.
—

There was slight stiffness of the neck with a suggestive
Kernig's sign. The white blood cells numbered 15,800. Lumbar puncture gave
a clear fluid under increased pressure. The spinal flu'd contained 330 cells
per cubic millimeter ; it was free from globulin ; smear and culture were nega¬
tive. January 19, the white blood cells numbered 10,500 ; blood culture was

negative. Lumbar puncture gave a clear fluid ; 40 c.c. of antimeningococcus
serum were injected intraspinally. The spinal fluid contained 780 cells per
cubic millimeter. Differential count : polymorphonuclears, 40 per cent. ; mono¬

nuclears, 60 per cent.; trace of globulin; smear and culture negative. The
temperature on this day did not go above 102.2 F. It fell to normal on the
following day and remained so. All symptoms rapidly disappeared and the
patient was discharged to duty.

Case 3.—A corporal, Company M., 66th Infantry, aged 24, white, was

admitted to the hospital Jan. 22, 1919.
Personal History.—The patient had had measles, pertussis, varicella, pneu¬

monia and typhoid in childhood.
Present Illness.—This began the day before admission with pain under

the left ear.

Clinical Course.—On admission the patient had a swelling of the left parotid.
The temperature was 101 F., pulse 108, respiration 22. January 26, the right
submaxillary gland became swollen. January 29, a left sided orchids devel¬
oped. The temperature rose to 104 F. ; pulse 96.

Examination.—January 30, the patient appeared to be dull, pupils equal
and active; he had a severe headache for two days. There was no evidence of
cranial nerve paralysis. The leg could not be extended fully on the flexed
thigh; knee jerks were diminished; the plantar and abdominal reflexes were

present. The Brudzinski sign was negative. Lumbar puncture showed the
spinal fluid to be under increased pressure. It contained 75 cells per cubic
millimeter. Differential count : small mononuclears, 96 per cent. ; large mono¬

nuclears, 4 per cent. ; globulin and smear negative. The leukocyte count was

8,200. After withdrawal of the spinal fluid the temperature returned to normal
and all the symptoms rapidly disappeared. The patient was discharged to duty-
February 8.

Case 4.—A private, Company D, Eighth Ammunition Train, aged 22, white,
was admitted to the hospital Jan. 25, 1919.

Personal History.—He had measles and rheumatic fever seven years ago.
Present Illness.—This began with soreness and swelling behind the angle

of the jaws two days before admission.
Clinical Course.—The patient evidently had a bilateral parotitis. His tem¬

perature was 99 F., pulse 70. January 25, he began to have headache and
developed a slight swelling and tenderness of the right testicle. January 31,
a slight stiffness of the neck was noted; there was no Kernig's sign or any
other symptom. Lumbar puncture gave a clear flu:d under normal pressure,
containing 220 cells per cubic millimeter. Differential count : small mono¬

nuclears, 82 per cent. ; large mononuclears, 18 per cent. : globulin and smear

negative. The urine was likewise negat've. The temperature at this time
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was 103 F., pulse 74, respiration 16. The temperature remained high until
February 2. All symptoms were relieved by lumbar puncture and the man
was discharged to duty February 7.

Case 5.—A corporal, Company B, 62d Infantry, aged 21, white, was admitted
to the hospital Jan. 27, 1919, complaining of swelling of the right side of
the face.

Personal History.—He had measles in childhood, pneumonia in 1915 and
influenza in 1918.

Present Illness.—This began the day of admission with swelling of the
right side of the face.

Clinical Course.—On admission of the patient the right parotid was
swollen ; temperature was 100.6 F., pulse 86, respiration 18. February 3, a

swelling of the right testicle was noted. The temperature ranged between
102 and 103 F. from February 3, to February 6. The patient had a severe

headache all the time, but was free from nausea and did not vomit. February 6,
there was a slight stiffness of the neck and Kernig's sign was suggestive.
Reflexes active and equal ; other signs were absent. Lumbar puncture gave a

clear fluid under very much increased pressure. It contained 67 cells per 'cubic
millimeter. Differential count : large mononuclears, 52 per cent. ; small mono¬

nuclears, 48 per cent. ; globulin, negative ; sugar, positive. The colloidal gold
reaction was 000000000 0. The leukocyte count on February 5, was 8.900.
Differential count : large mononuclears, 8 per cent. ; small mononuclears, 18 per
cent. ; eosinophils, 1 per cent. ; polymorphonuclears, 7 per cent. The urine was

negative. The following day the temperature rose to 102 F., then it fell to
normal and remained so. The left parotid became swollen February 8. The
headache disappeared rapidly after lumbar puncture and the patient made an

uneventful recovery.

Case 6.—A wagoner, Quartermaster's Corps, detached, aged 21, white, was

admitted to the hospital Feb. 3, 1919, complaining of headache and swelling
of the neck.

Personal History.—He had measles and pertussis and in October, 1918, he
had an attack of influenza.

Present Illness.—Three weeks ago he first noticed a swelling on the right
side of the neck and under the jaw. He now complains of headache and occa¬
sional nausea.

Clinical Course.—On admission the right submaxillary glands were swollen ;
the temperature and pulse were normal. February 5, the left parotid became
swollen and on February 9, bilateral orchitis was noted. February 10, the
patient became very dull and suffered from headache and vomiting. The
temperature was 105 F., pulse 180, respiration 20. February 11, the patient
began to be very drowsy and was still vomiting. There was definite stiffness
of the neck, although the pupils were active. The knee jerks were not obtain¬
able and the right biceps reflex was barely noticeable. Kernig's sign was

positive ; the Babinski was negative. Lumbar puncture gave a clear fluid under
increased pressure. There was marked improvement in the patient's condition
immediately afterward. February 13, the pulse was only 48 and the tempera¬
ture was subnormal. The patient stated that he could not see well. During
the night he became so delirious that he had to be restrained. February 14,
he appeared to be in a stupor and his head was retracted ; the pupils reacted
sluggishly ; neither headache nor vomiting were present. The temperature was
97 F., pulse 44, respiration 16. Deep reflexes could not be elicited and the
Babinski was negative. Lumbar puncture gave a clear fluid. The next day the
patient was markedly improved. He made a rapid recovery and was discharged.

Downloaded From: http://archinte.jamanetwork.com/ by a Monash University Library User  on 06/18/2015



Laboratory Findings.—February 6, the urine was negative. February 12,
the leukocyte count was 6,200. Differential count : small mononuclears, 48 per
cent. ; large mononuclears, 6 per cent. ; eosinophils, 5 per cent. ; polymorpho¬
nuclears, 41 per cent. February 11, the spinal fluid contained 10 cells per cubic
millimeter, all being mononuclears ; the globulin was negative but the sugar was
positive. Culture and smear were both negative. February 14, the spinal
fluid contained only 5 cells per cubic millimeter, they were all small mono¬
nuclears. The globulin and culture tests were negative, but the sugar test was
still positive.

Case 7.—a private, Company B., S. A. T. C, University of Virginia, aged
19, white, was admitted to the hospital Dec. 21, 1918.

Personal History.—He has not had any infectious diseases.
Present Illness.—He had an attack of influenza beginning Dec. 21, 1918.

Jan. 7, 1919, he developed measles and this was followed by an acute hemolytic
streptococcus tonsillitis. February 6, his temperature rose and the submaxillary
glands on both sides became enlarged.

Clinical Course.—February 7, orchitis was noted ; the temperature remained
elevated, averaging 103 F., until February 9. On that day the patient was very
restless and uncomfortable and had vomited everything for twenty-four hours.
He did not complain of headache. Examination showed some resistance on
flexion of the neck and Kernig's sign was positive ; the cranial nerves were nega¬
tive ; the deep reflexes were not obtained ; there was no clonus. The temperature
was 104.3 F., pulse 96, and respiration 24. Lumbar puncture gave a clear fluid
under somewhat increased pressure. The puncture relieved all symptoms. The
temperature dropped to normal and recovery was uneventful. The parotid
glands were not involved at any time during the disease. The patient was dis¬
charged to duty February 25.

Laboratory Findings.—February 12, the leukocytes numbered 8,100. Differ¬
ential count : small mononuclears, 26 per cent. ; large mononuclears, 6 per cent. ;
polymorphonuclears, 66 per cent., and eosinophils, 2 per cent. The urine con¬
tained a faint trace of albumin, but was negative otherwise. The spinal fluid
contained 125 cells per cubic millimeter, all being mononuclears. The globulin
test, smear and culture were negative.

Case 8.—A private, Company 11, Third Battalion, 155 D. B., aged 24, white,
was admitted to the hospital March 2, 1919, complaining of swelling of the left
side of the face.

Personal History.—He had had the usual eruptive fevers in childhood, and
pneumonia in 1918.

Present Illness.—This began the day before his admission to the hospital
with swelling and pain on the left side of the face.

Clinical Course.—Only the right parotid was swollen on admission. The
temperature was 100.8 F., pulse 100, respiration 20. March 5, the left parotid
became involved. The temperature fell to normal. March 6, the patient com¬
plained of severe headache. This continued for two days with a temperature
as high as 103.6 F. March 8, the patient complained of severe headache and
he was vomiting. There was no evidence of orchitis. The parotid enlarge¬
ment had practically disappeared, but there was definite stiffness of the neck,
with slightly positive Kernig's sign. The patient's facial expression was dull.
The cranial nerves were negative and the deep reflexes were not obtainable,
except the left biceps tendon reflex. The Babinski was negative ; there was
no clonus. Lumbar puncture gave a slightly turbid fluid under increased
pressure. Following the puncture the temperature rapidly returned to normal
and all symptoms cleared up. Recovery was uneventful and the patient was
discharged to duty March 17. The spinal fluid contained 440 cells per cubic
millimeter. Differential count: mononuclears, 100 per cent.; mostly small cells.
The sugar and the globulin tests were positive. A few gram-positive cocci
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were obtained in the smear but all the cultures were negative. No results were
noted from the intraspinal injection. The urine was likewise negative.

Case 9.—A private, Company M, 66th Infantry, aged 32, white, was admitted
to the hospital March 6, 1919, because of swelling of the face.

Personal History.—This is unimportant as it had no bearing on the case.

Present Illness.—The day before admission the patient noted a soreness and
swelling on both sides of the face.

Clinical Course.—On admission a bilateral parotitis was present and the
patient complained of headache. His temperature was 100.2 F., pulse 88,
respiration 22. The temperature fell to normal but on March 12, it rose to
104.6 F., and remained high, with relative bradycardia, for the succeeding forty-
eight hours. The patient complained of pain in the testicles but there was lit¬
tle objective evidence of orchitis. He had a severe headache and vomited a
number of times. March 13, he was very dull. There was rather marked
stiffness of the neck, but the Babinski and the Kernig signs were negative.
The deep reflexes could not be obtained, except that of the right biceps.
Lumbar puncture gave a clear fluid under increased pressure but neither the
headache nor the vomiting were relieved by the puncture, nor did the tem¬
perature drop. March 14, at 4 p. m., the temperature was 105.4 F., pulse 80,
respiration 24. Two hundred and fifty c.c. of a 25 per cent, glucose solution
were injected. In a few minutes the patient was chilled and the temperature
rose to 106.6 F. Delirium set in with convulsive twitchings of the muscles and
restraint had to be used to keep the patient in bed. The headache disappeared.
The following day the patient was still very dull, weak and incontinent. The
eye grounds were negative, except for a slight haziness of the disks on the
nasal side. Hiccup was present for several hours. March 15, at 8 a. m., the
temperature was 98.8 F. and it was normal thereafter. The patient was weak
for a while, but is recovering rapidly and will be discharged to duty soon.

Laboratory Findings.—March 13, the spinal fluid contained 3 cells per cubic
millimeter, all being mononuclears. The globulin test was negative and the
sugar test was positive. Smear, culture and urine examination and Wasser¬
mann test were all negative.
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